A real-time study of the interaction of TBP with a TATA box-containing duplex identical to an ancestral or minor allele of human gene LEP or TPI.
It is known that only a single-nucleotide substitution (SNP: a single nucleotide polymorphism) in the sequence of a TATA box can influence the affinity of the interaction of TBP with the TATA box and contribute to the pathogenesis of complex hereditary human diseases and sometimes may be a cause of monogenic diseases (for instance, β-thalassemia). In the present work, we studied the interaction of human TBP with a double-stranded oligodeoxyribonucleotide (ODN) 15 or 26 bp long identical to a TATA box of promoters of a real-life human gene, TPI or LEP, and labeled with fluorophores TAMRA and FAM. To analyze the interaction of TBP with a TATA box of an ancestral or minor allele (SNP in the TATA box) in real time, we used the stopped-flow method with detection of a Förster resonance energy transfer (FRET) signal. The nature of the resulting kinetic curves reflecting changes in the FRET signal (and therefore of DNA conformation during the interaction with TBP) pointed to a multistage mechanism of the formation of the TBP complex with the TATA-containing ODN. The results showed that with the increasing concentration and length of the ODN, heterogeneity of conformational changes (taking place during the first second of the interaction with TBP) in DNA also increases. In contrast to the initial nonspecific interaction, the subsequent phases strictly depend on TBP concentration: at the TBP:ODN ratio of 10:1, the velocity of change of the FRET signal increases approximately 100-fold.